Résumé. 2014 Le confinement des ions à l'intérieur d'une cage purement électrostatique est étudié. La cage est composée de deux cylindres concentriques maintenus à une différence de potentiel et de deux couvercles plans isolés. Si la longueur de la cage est longue comparée à la dimension radiale, le potentiel créé dans la région intérieure est logarithmique. Le Abstract. 2014 Ion confinement in an purely electrostatic ion trap is investigated. The trap consists of two concentric cylinders maintained at a potential difference and two electrically insulated end plates. If the length of the trap is long compared with the radial dimension of the trap, the radial potential distribution is practically logarithmic. The domain of ion confinement is derived by comparing the radial displacements at the apogee and the perigee of an ion orbit with the radii of the cylinders. The effect of a magnetic field superimposed along the trap axis is considered. In addition trapping of externally injected ions is studied numerically. The electrostatic trap is used to advantage, when it is required to store charge particles independent of their charge to mass ratio.
Abstract. 2014 Ion confinement in an purely electrostatic ion trap is investigated. The trap consists of two concentric cylinders maintained at a potential difference and two electrically insulated end plates. If the length of the trap is long compared with the radial dimension of the trap, the radial potential distribution is practically logarithmic. The domain of ion confinement is derived by comparing the radial displacements at the apogee and the perigee of an ion orbit with the radii of the cylinders. The effect of a magnetic field superimposed along the trap axis is considered. In addition trapping of externally injected ions is studied numerically. The electrostatic trap is used to advantage, when it is required to store charge particles independent of their charge to mass ratio.
Revue Phys, Appl. 16 (1981) [1] and charged particles [2] , in studies of ion-molecule reactions [3] , in mass spectrometry [4] , and in ultra high vacuum technology [5] . Miniature [6] , the Penning trap [7] , and the combined trap [8] . These types of traps have discrete ion oscillation frequencies and allow chargeto-mass ratio selective ion storage. On the other hand a logarithmic trapping potential is present in the purely electrostatic trap [9, 10] . Here a broad continuum of ion oscillation frequencies occurs and the storage properties are independent of the ion charge- [17] and laser side-band cooling [17, 18] figure 2 . Also shown are the corresponding quantities for a harmonic potential well, which serves as an approximation to a quadrupole ion trap. An important difference is that the attractive electric field strength is proportional to the inverse of the radial displacement in a logarithmic potential well in contrast to the proportional relationship for the harmonic potential well. The ion motion in a radial logarithmic potential well has been studied earlier [10] . The ion is either accelerated or decelerated radially depending on the relative magnitudes of the attractive electric force and the centrifugal force due to its angular momentum at each instance Here L is the constant angular momentum, q/m is the charge-to-mass ratio of the ion, V is the potential différence between the axial cylinders and R1 and R2 are the radii of the inner and the outer cylinders, respectively. Some typical ion trajectories are shown in figure 3 where the ratio of the potential energy of an ion and its initial kinetic energy, P = 1 qV |/T0, is varied. When the value of P is very small, the radial potential well does not generate enough attractive force to compensate for the centrifugal force. The ion will spin out to hit the outer cylinder, as shown in figure 3a . When the value of P is larger, the radial electric attractive force is increased so that the ion orbit does not intersect the outer cylinder. At even higher P values, the ion has a similar orbit shape but is pulled more closely to the inner cylinder. Such trapping orbits are depicted in figures 3b and 3c.
As P is further increased to exceed a certain value, which, for the present example, is of the order of 100, the ion orbit becomes elongated. At an angular momentum to be confined. On the other hand when P = 1000 the corresponding domain of confinement does not cover the initial condition circle which means that the ion will not be confined. figure 4a , the value of P = 100 is the most favourable for ion confinement. The effect of changing the size of the outer cylinder but maintaining the same energy ratio with P = 100 on the domain of stability is shown in figure 4b . The larger the outer cylinder the better is the confinement property. This is due to the larger angular momentum an ion possesses, when it is created at the same relative initial position ro/R2. 
